Objective: This study examines patterns of multimorbidity among elderly male inmates across four domains of health (chronic medical conditions, drugand alcohol-related diseases, impairments, and mental and behavioral health) to understand the complex health care needs of this growing population. Method: We use the 2004 Survey of Inmates in State Correctional Facilities and Latent Class Regression Analysis to examine 22 health problems among 1,026 men aged 50 and older. Results: There are four groups of elderly male inmates: (a) relatively healthy (45.1%), (b) substance users with behavioral health issues (23.4%), (c) chronic unhealthy with impairments and violence/ injury (23.6%), and (d) very unhealthy across all domains (7.9%). These groups have unique sociodemographic background and incarceration history characteristics. Conclusion: This study demonstrates the complexity of health for elderly inmates. Prison health should continue to be monitored to aid correctional and community health programs in understanding clinical risks, exposures, and health care needs for this population.
The U.S. population of older adults grew by more than one-half from 1990 to 2009. While the overall prison population more than doubled during this time, the population of incarcerated older adults increased nearly eightfold (Human Rights Watch, 2012) creating an "aging crisis" in prisons as documented in recent national news media (Belluck, 2012; Horwitz, 2015; Palazzlo, 2015) . There are now 124,900 prisoners aged 55 and older behind bars compared with just 8,853 in 1981 with projections estimating more than 400,000 by 2030 (American Civil Liberties Union [ACLU], 2012). The changing age structure of the prison population suggests a new urgency to understand the specific health care needs of older prisoners (Lemieux, Dyeson, & Castiglione, 2002; Linder & Meyers, 2007; Reimer, 2008) . A recent ACLU (2012) report finds that US$16 billion is spent annually on prisoners aged 50 years and older due largely to high health care expenditures. The health of this population is relevant for not only correctional health systems but also community health systems as most prisoners will return to their communities and will return without health coverage (Iglehart, 2014) . The purpose of this article is to document the multiple health problems and unique health profiles among elderly male inmates by examining 22 health conditions across four domains of health: chronic medical conditions, drugand alcohol-related diseases, impairments, and mental and behavioral health.
Trends in the "Graying" of Prisons
Older prisoners are comprised of three groups (Beckett, Peternelj-Taylor, & Johnson, 2003) : prisoners who are serving extended sentences, prisoners who are repeat offenders entering prison at old age, and prisoners who are firsttime offenders late in life. This pattern of aging prisoners is the result of multiple trends. The policies and initiatives enacted by the War on Drugs, including mandatory minimum sentences, truth in sentencing (limiting parole so inmates serve their sentences in prison), three strikes (mandatory life sentence for third violent or serious felony conviction), and increased sentence lengths have led to a rate of incarceration unprecedented in world history. The number of individuals serving life without parole sentences increased 22% between 2003 and 2008, nearly 4 times the rate of growth of the parole-eligible life sentenced population (Nellis, 2010) . One out of every 11 individuals in prison are serving life sentences, and just over 29% of them will never be eligible for parole. The majority of older adults in prison are serving sentences of 20 years or more for drug and other nonviolent crimes (ACLU, 2012 ).
An unforeseen consequence of the War on Drugs, compounded by the overall aging of the U.S. population, is the increase of persons growing old and dying behind bars. From 2001 From to 2011 state prison inmates aged 55 or older died in prison accounting for 42.8% of all deaths during that time (Noonan & Ginder, 2013) . The percent of deaths attributed to older adults, however, increased from 33.8% in 2001 to 52.8% in 2011. Despite this, palliative medicine, which emphasizes advanced care planning at an earlier stage than end-of-life hospice care, is scarce in prisons and many barriers exist for initiating this type of care (Williams, Goodwin, Baillargeon, Ahalt, & Walter, 2012) . For newly incarcerated elderly prisoners, reaction to incarceration later in life is characterized by family conflict, depression, thoughts of suicide, and fear of dying in prison (Aday, 1994; Leigey, 2015) . Older prisoners view the stressors of coping with death and dying, especially if it happens in prison, as compounding the stress of prison life, although high levels social support while incarcerated help alleviate these feelings of distress (Aday, 2003) .
Overall, the criminal-justice-involved population has significantly higher rates of chronic and infectious diseases (Binswanger, Krueger, & Steiner, 2009; Wilper et al., 2009) , mental and behavioral health conditions (Baillargeon, Binswanger, Penn, Williams, & Murray, 2009) , and trauma and injury (DeHart, 2008) than the general population as well as only episodic care from correctional facilities and emergency rooms (Boutwell & Freedman, 2014; Patel, Boutwell, Brockmann, & Rich, 2014) . Having ever been imprisoned is also associated with long-term elevated mortality risk (Spaulding et al., 2011) . Although knowledge on the health of older prisoners is limited, research has documented that older adults in prison are not a healthy group. In the general population, age 65 is most often used to characterize the life stage of elderly. In the prison population, age 50 is most often used (Loeb & AbuDagga, 2006) . This age cut-off is lower for prisoners because many incarcerated persons experience accelerated aging due to lifestyle factors such as poor diet, stress, and drug and alcohol abuse, and factors such as head trauma, poor health care, and low educational attainment and socioeconomic status (Aday, 2003; Loeb & AbuDagga, 2006) . On average, prisoners are physiologically 10 to 15 years older than their community counterparts (Falter, 2006) , which has led some to question whether age-grading based on biological/physiological assessments or functional assessments would be a more reliable indicator of age (Rikard & Rosenberg, 2007) . Nevertheless, the National Institute of Corrections and the National Commission on Correctional Health Care define "elderly" at age 50 or 55 (Anno, Graham, Lawrence, & Shansky, 2004) .
Elderly prisoners have worse health than their community-dwelling counterparts (Aday, 2003; Fazel, Hope, O'Donnell, Piper, & Jacaby, 2001; Loeb, Steffensmeier, & Lawrence, 2008; Williams & Abraldes, 2007; Williams et al., 2006) . Older prisoners are significantly more likely to have one or more chronic condition or disability (Williams et al., 2006) than their nonincarcerated counterparts and consistently report health declines since incarceration (Loeb & AbuDagga, 2006) . On average, older prisoners have three chronic medical conditions (Chiu, 2010) . Research on male prisoners aged 60 or older in England and Wales documents that older prisoners have worse health than older individuals in the general population (Fazel et al., 2001) . A study of incarcerated and community living elderly men in the United States found that these groups did not differ by health status even though the community sample was on average 15 years older (Loeb et al., 2008) . Falter (1999) examined utilization of health services by elderly prisoners (50 years or older) in the U.S. Federal Bureau of Prisons. They found that a sample of 1,051 elderly prisoners accounted for 11,388 encounters with medical services over a 6-month period. Wangmo and colleagues (2015) assessed health care utilization among aging and younger prisoners in Switzerland and argue that prison systems must develop solutions to address the needs of an aging population, particularly for those with physical and mental health problems. Not surprising, older prisoners are the largest consumer of health care within prisons making them the most expensive subpopulation to incarcerate (Aday, 2003; Mitka, 2004) . A 2012 American Civil Liberties Union (ACLU) report found that it costs US$31,135 per year to house an average prisoner, but it costs US$68,270 per year to house a prisoner age 50 and older.
Research on serious mental illness, functional impairment, geriatric syndromes, and cognitive impairment among elderly prisoners is also limited. But existing research documents that even though rates of serious mental illness in older prisoners are similar to older persons in the community (Caverly, 2006) , it is likely that psychiatric conditions are underdiagnosed and undertreated in the incarcerated population (Aday, 2003) . A study of functional impairment in geriatric women in prison found that 16% reported at least one impairment in activities of daily living (Williams et al., 2006) . However, the authors developed a prison-specific activities of daily living questionnaire that included dropping to the floor for alarms, standing for count, getting to meals, hearing orders, and climbing to a top bunk. Sixtynine percent reported at least one impairment in prison activities of daily living, and 29% of elderly women were assigned to a top bunk. Studies of geriatric syndromes, common conditions associated with aging, experienced by prisoners have found that rates of vision and hearing impairment, incontinence, and falls are high (Williams & Abraldes, 2007; Williams, Ahalt, & Greifinger, 2014) . Finally, a study of cognitive impairment among prisoners aged 55 and older found that 40% had cognitive impairment, a rate far higher than found in the community living population (Williams et al., 2014) . Dementia in particular can be especially difficult to manage in prisons and raises ethical concerns about the safety of elderly prisoners.
If left untreated, these health conditions can result in repeated cycling through the correctional system, exacerbation of disease, and avoidable and expensive hospitalizations, and emergency room visits (Conklin, Lincoln, & Tuthill, 2000; Frank et al., 2013; Shah, Edmonds-Myles, Anderson, Shapiro, & Chu, 2009; Somers et al., 2014) . In a national study of hospital and emergency department utilization, Frank, Linder, Becker, Fiellin, and Wang (2014) found that individuals with recent criminal justice involvement make up 4.2% of adults, yet account for an estimated 7.2% of hospital expenditures and 8.5% of emergency department expenditures. Most patients leave prison without a sufficient supply of medication, a primary care follow-up, or health insurance (Wakeman, McKinney, & Rich, 2009 ), although results from a randomized trail show that patients leaving prison with a chronic illness will engage in primary care if provided early access in a transitional care setting (Wang et al., 2012) . Research conducted in Baltimore found that 10% of ex-offenders had any kind of private health coverage while less than 5% had public health coverage (e.g., Medicaid, Medicare, veteran's benefits) even though almost all of those surveyed had a chronic health condition that required treatment (Hawkins, O'Keefe, & James, 2010; Visher, La Vigne, & Travis, 2004) .
Barriers to treatment often exist for newly released prisoners due to high rates of poverty and unemployment, unstable housing and homelessness, low literacy, and family problems (Binswanger, Nowels, et al., 2011; Kulkarni, Baldwin, Lightstone, Gelberg, & Diamant, 2010; Patel et al., 2014; Wang et al., 2010) . Even if ex-offenders have health coverage, it does not guarantee that they will know how to access services due to a lack of knowledge about and understanding of the health care system (Hawkins et al., 2010) . Older prisoners, in particular, have difficulties enrolling in health benefits programs and have higher rates of mortality, hospitalization and emergency room visits, and homelessness after leaving prison (Ahalt, Trestman, Rich, Greifinger, & Williams, 2013; Binswanger et al., 2007; Williams et al., 2010) . The majority of prisoners return to a small number of disadvantaged urban neighborhoods (Drucker, 2011) , which affects the public health of those communities and strains local health care systems (Binswanger, Redmond, Steiner, & Hicks, 2011; Freudenberg, 2001) .
However, with the passage of the Affordable Care and Patient Protection Act (ACA), as many as 2.86 million, or 22% of the newly Medicaid eligible, are criminal-justice-involved persons (Cuellar & Jehanzeb, 2014; Patel et al., 2014) . Although the ACA does not change Medicaid's prohibition against paying for services during incarceration (Cuellar & Jehanzeb, 2014; Iglehart, 2014) , it does present an opportunity to enroll previously underrepresented populations into coverage. A large proportion of the newly eligible under the expansion are men, a population that managed care plans have little experience serving. Because a disproportionate number of incarcerated men are from racial minority groups, a focus on reentry health care provides new possibilities to reduce long-standing race disparities in health and health care access (Dumont, Allen, Brockmann, Alexander, & Rich, 2013; Iguchi, Bell, Ramchand, & Fain, 2005; Wang et al., 2010) . Thus, there exists a great need to understand the unique epidemiology and health care needs of the older male prison population who is more likely to now be eligible for Medicaid or dually eligible for Medicare upon release from prison.
To date, most existing research has described the health of incarcerated adults in terms of single morbidities. It is increasingly clear that addressing public health concerns cannot be accomplished one morbidity at a time because behavioral health comorbidity more adequately describes the health profile of those at greatest risk (Williams, Steinberg, Griffiths, & Cooperman, 2013) . The limited number of studies that have focused on comorbidities among incarcerated adults have not characterized the range and prevalence of different health profiles (Bishop & Merten, 2011) . This study examines patterns of co-and multimorbidity (U.S. Department of Health and Human Services, 2010) among elderly male prisoners. The percentage of older adults with two or more chronic conditions has significantly increased over the previous 10 years (Freid, Bernstein, & Bush, 2012) . But there is little information about the specific composition of comorbid health profiles including physical, functional, mental, and behavioral health. This information is critical because the increasing age of prisoners needs to be accompanied by information about health composition, describing health with discrete classes rather than simple indicators of prevalence. As such, the objective of this article is to move beyond the single-disease framework by which most health care is configured (Barnett et al., 2012) to provide clinicians, researchers, and administrators, both within and outside of prison, health information for program planning (Jarrett, Adeyemi, & Huggins, 2006) for the multitude of health conditions that elderly male prisoners are living with and how these conditions cluster into specific health profiles across chronic medical conditions, drug-and alcohol-related diseases, impairments, and mental and behavioral health.
Method
We used data from the Bureau of Justice Statistics (BJS) 2004 Survey of Inmates in State Correctional Facilities (SISCF), which provided a nationally representative sample of prisoners (U.S. Department of Justice, BJS, 2007) . These data were de-identified and publicly available. Although these data were 10 years old, they were the best epidemiologic data available to assess the health of the prison population nationwide. Health information on prisoners is not widely available because incarcerated persons are excluded from national health surveys (Ahalt, Binswanger, Steinman, Tulsky, & Williams, 2011) and clinical research (Wang & Wildeman, 2011) , former inmates are often not identified in national health surveys (Ahalt et al., 2011) , correctional facilities often have inadequate surveillance systems for providing valid and reliable data on inmate health (Greifinger, 2006) , and research among prisoners is difficult due to a long history of medical abuses (Gostin, 2007) .
The sample was collected in a stratified, two-stage selection process. A sample of prisons was selected from a universe of 1,585 state prisons. Overall, 301 prisons were randomly selected for inclusion in the study and a total of 287 prisons participated. In the second stage of the sampling process, prisoners were randomly selected for participation. A total of 14,499 prisoners participated for an overall response rate of 89.1%. The computer-assisted personal interview (CAPI) asked respondents about their incarceration history, offense characteristics, family and background characteristics, drug and alcohol use and abuse, prison activities, and self-reported health, mental health, and treatment. Participation in the study was voluntary.
The study sample included only men aged 50 or older (n = 1,160). A listwise deletion dropped cases that had missing values. Although latent class analysis is designed to use full information, concomitant variables must be fully observed (see "Statistical Analysis" below; Linzer & Lewis, 2011) . Eighty-nine percent of cases (n = 1,026) had no missing data. Patterns of missingness were examined, and there was no evidence to suggest that the deleted cases were significantly different from the study sample. In this sample of elderly state inmates, 63.9% were convicted of a violent offense while 13.8% were convicted of a property offense and 11.1% of a drug offense. Half had no previous prison sentence (52.9%), and 3.6% were serving a life sentence. Women were excluded from the study because inadequate sample sizes limited our ability to estimate reliable models for older incarcerated women. The study was reviewed by the university Institutional Review Board and was found exempt and not human participants research.
Measures
There were four health domains examined in this study: chronic medical conditions, drug-and alcohol-related diseases, impairments, and mental and behavioral health. All health items were represented by dichotomous variables (0 = no, 1 = yes). The seven chronic medical conditions were assessed based on respondents' self-reports of current diagnoses with all-cause cancer, hypertension or high blood pressure, diabetes, heart problems, kidney problems, arthritis, and asthma.
There were four drug-and alcohol-related diseases. Cirrhosis, hepatitis, and HIV/AIDS were based on self-report lifetime diagnosis. Having a sexually transmitted infection (STI) was assessed as a current diagnosis. The four impairments were vision impairment even with the use of glasses, hearing impairment even with the use of a hearing aid, mental impairment, and requiring an aid for daily living (e.g., walker, cane, etc.).
Mental and behavioral health was assessed with a series of indicators. There were two serious mental illnesses included: lifetime diagnosis with depression and or post-traumatic stress disorder (PTSD). A Substance Use Scale determined retrospectively whether prisoners met the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV; American Psychiatric Association, 1994) criteria for alcohol and or drug dependence in the year prior to their admission to prison. History of injecting drug use was represented by never/ever. Finally, three measures of trauma and injury were included: intentional injury (i.e., assault) or accidental injury during their current incarceration episode and experiencing childhood trauma (unwanted sexual contact or physical abuse before the age of 18).
A number of demographic factors were included as covariates in the latent class regression analysis including age (50-84), race/ethnicity (White, Black, and Latino), marital status (never married, separated/divorced/widowed, and married), education (high school diploma), and veteran status. There were two continuous measures of incarceration: the total number of past incarceration episodes and the number of years served to date during their current incarceration episode.
Statistical Analysis
We analyzed these data using Latent Class Regression Analysis in R (poLCA package) to determine health profiles of older male inmates (Linzer & Lewis, 2011) . Latent Class Analysis uses polytomous variables to identify patterns that indicate underlying groups (classes) of respondents. These classes provide a picture of how the manifest variables cluster among respondents. We used an extension of this basic model that allows for the inclusion of covariates to predict latent class membership. This technique is preferred for estimating the effect of covariates because the coefficients on the covariates are estimated in a multinomial logistic regression simultaneously as part of the latent class model (Hagenaars & McCutcheon, 2002; Linzer & Lewis, 2011) . Assigning class membership and then regressing class membership on covariates as a separate analysis has been found to produce biased estimates (Bolck, Croon, & Hagenaars, 2004) . Based on an analysis of the study's manifest and concomitant variables, each inmate was assigned to a best-fitting class and overall class membership shares were generated based on the model posterior probabilities.
The poLCA command provided several fit statistics which can be used to determine the appropriate number of classes. The log likelihood and chisquare test were unreliable as there were likely a number of cells with no data, given the large number of variables used in this analysis. Therefore, we used the Akaike Information Criterion (AIC; Akaike, 1973) and Bayesian Information Criterion (BIC; Schwarz, 1978) to determine the best-fitting model. Substantial improvement in fit occurred for the AIC until four classes were reached, with little change from four to six classes. The BIC was lowest at three classes, but there was little substantive difference between three and four classes at which point the BIC increased. Given this, we decided that the four-class solution was both the most parsimonious class and the best-fitting class as it provided us with distinct and interpretable classes that allow for a novel way to understand risk in this older population. Once a four-class solution was determined, the model was estimated 100 times to find the global maximum likelihood solution. Because latent class analysis uses the expectation-maximization (EM) algorithm (Dempster, Laird, & Rubin, 1977) , it is essential to run the model multiple times until you can be reasonably certain that you have found the parameter estimates that produce the global maximum likelihood solution (Linzer & Lewis, 2011) . In this case, the global maximum likelihood solution occurred with an AIC equal to 15169 as this model fit occurred most often. Table 1 presents the descriptive statistics for each of the four classes. Table 2 presents the corresponding results from the multinomial logistic regression. Table 3 presents the percentages and means for the concomitant variables across classes. The first class presented in Table 1 was the largest, comprising 45.1% of inmates. This class was relatively healthy and serves as the reference class ( Table 2 ). The remaining three classes (54.9% of inmates) have poor health but across different domains with different etiologies.
Results
Class 2 was characterized as substance users with behavioral health issues. Inmates in this group have a high burden of diseases related to drug and alcohol use (Table 1) . Of particular concern were the high rates of HIV/AIDS (3.5%) and hepatitis (27.3%). Inmates in this group also reported a high level of behavioral health issues including substance use dependence (56.6%), injecting drug use (64.6%), intentional injuries (16.6%), and accidental injuries (20.8%). Compared with the healthy group (Table 2) , Class 2 was significantly younger (OR = 0.89; p < .001), and had significantly greater criminal justice involvement as evidenced by past incarceration episodes (OR = 1.28; p < .001) and total number of years served to date (OR = 1.03; p < .05). This group had a mean age of 53.9 and has the highest percentage of Black men (45.4%; Table 3 ). Class 3 was characterized as chronically unhealthy with multiple impairments and suffering from trauma and injury (Table 1) . This class had the highest prevalence rates for five out of seven chronic health conditions including 10.1% cancer, 60.0% hypertension, 30.1% diabetes, 40.1% heart problems, and 12.4% kidney problems. They also had the second highest rates of asthma (17.7%) and arthritis (65.2%). About one third of these men reported vision and hearing impairments with about one quarter requiring an aid for daily living such as a cane or a walker. Finally, these men reported high rates of accidental (28.3%) and intentional injuries (14.5%) while in prison as well as high rates of childhood trauma (12.7%). This group was older than the healthy group (OR = 1.14, p < .001; Table 2 ) with the oldest average age of all the classes at 61.0 years (Table 3) . They appeared to have poor health related to aging, given their low rates of drug-and alcohol-related diseases and mental health problems.
The final group, Class 4, was characterized by their very unhealthy status across all four health domains (Table 1) . They reported among the highest rates for all health conditions except for cancer, HIV/AIDS, and STI. In particular, Class 4 reported the highest prevalence rate for cirrhosis (14.8%) and all four of the impairments. Almost half reported a hearing impairment and vision impairment even with the use of an aid. Notably, this group was the only one to report mental impairment with one third reporting this condition. Of unique concern is that this group reported the highest rates for all the mental and behavioral health problems, some by a large margin, except for injecting drug use which was still quite high (53.5%). More than half of these inmates had depression, one third suffered from PTSD, and three fourths had a substance use dependence disorder. Rates of trauma and injury were relatively high with 22.9% suffering intentional injury and 35.7% suffering accidental injury while in prison. Almost one third experienced childhood physical and or sexual assault. Given the myriad of chronic health conditions and impairments, it is notable that this group was significantly younger than the healthy group of older inmates (OR = 0.87, p < .01; Table 2 ). In fact, they had the lowest mean age of all four groups (53.7 years; Table 3 ). Compared with the healthy group, the very unhealthy group had almost 2.5 times the odds of being a veteran (OR = 2.40, p < .05) with half reporting having served in the military. They also had significantly higher odds of being incarcerated more times (OR = 1.34, p < .001), which may indicate a pattern of serial incarceration. While this was a small group of older inmates comprising only 7.9% of the sample, they are a group with substantive and complex treatment needs given their high level of multimorbidity across different domains of health.
Discussion
There are four subgroups of elderly male inmates defined by their health care needs across multiple domains including chronic medical conditions, drugand alcohol-related diseases, impairments, and mental and behavioral health. Healthy inmates make up 45.1% of the older male inmate population. This group is characterized by relatively low rates of health conditions across the domains examined. The remaining health subgroups have a high level of multimorbidity. The second group identified is characterized by their substance use and behavioral issues as indicated by high rates of drug-and alcohol-related diseases and experience with substance use and injuries. This group is significantly younger and has a greater criminal justice involvement history compared with the healthy group. The third health profile has the highest mean age, the highest prevalence of chronic medical conditions, and reports high levels of impairments and trauma and injury. The final group is the smallest yet unhealthiest. These inmates report very poor health for all four health domains. They are also the only group to report substantive levels of mental impairment, depression, and PTSD. Despite their multitude of health problems, they are the youngest of the groups and about half of the inmates in this group are veterans.
In addition to the clustering of men into subgroups, there are four key points that require further discussion. First, the findings demonstrate the necessity of considering medical, psychiatric, and behavioral health when assessing the health of older criminal justice-involved men. Traditionally, medicine and psychiatry have existed in separate diagnostic and treatment spaces (Geyman, 2014) . It is clear that a more integrated approach is needed. Findings also suggest community reintegration may be more complicated for some aging prisoners. Recent research has documented that longer incarceration times and serious drug use histories negatively affect optimism about life after incarceration (Visher & O'Connell, 2012) . This is likely to be exacerbated as most prisoners return to urban disadvantaged communities characterized by low levels of formal resources. Holistic service needs of chronically/ terminally ill men may not be readily available in prison or the community and the seriousness of criminal offense may make it difficult to find housing or nursing home placement. Prisoners serving long sentences may have become institutionalized-the inmates in this study served sentences averaging longer than 8 to 10 years. As a result, changes in the key institutions during their absence may make it difficult to reintegrate seamlessly and some of their work connections, family support systems, and social networks may simply not exist anymore. Finally, the prominent histories of chronic drug use, especially injecting drug use, may make pain management difficult (Darnall & Sazie, 2012) , an issue that may become more prevalent as the population of older drug users continues to increase (Torres, Kaplan, & Valdez, 2011) .
Second, this study found that health profiles varied by race. Whites comprised the highest percentage of the chronic unhealthy group while Blacks comprised the highest percentage of substance abusers with behavioral health issues, although Blacks are overrepresented in all four subgroups. Previous research has documented lower quality of care (Trivedi, Zaslavsky, Schneider, & Ayanian, 2005) , lower health literacy , and lower intentions toward seeking mental health services (Conner et al., 2010) for older Blacks compared with Whites. This study's findings reinforce the need to focus on holistic reentry health care as a potential way to reduce these long-standing racial disparities in health and health care access for older adults (Wang et al., 2010; Wildeman, 2011) .
Third, this study found that veterans are overrepresented at older ages in prison. Overall veterans account for 10% of the state prison population (Noonan & Mumola, 2007) ; however, this study found that 39% of state inmates above the age of 50 are veterans, largely representing the Vietnam War era. Other studies of older inmates have found little difference between veterans and nonveterans in terms of psychological distress and physical functioning (Kopera-Frye et al., 2013) , and medical conditions and disability (Williams et al., 2010) . Williams and colleagues (2010) did find, however, that older veteran inmates had higher rates of PTSD, asthma, and hearing disabilities than older nonveteran inmates. Our findings offer a more nuanced understanding of the relationship between veteran status and health among older inmates. While the rates of military service were high for each of the four health classes, veterans were overrepresented in the two unhealthiest classes. A more focused analysis is needed to explicate the varieties of health issues facing older veteran inmates (Blue-Howells, Clark, van den Berk-Clark, & McGuire, 2013) .
Fourth, the high rates of impairment found in this study are concerning. Prison environments typically do not allow for modifications for functional impairments, which may impede a prisoners' ability to engage in activities of daily living including necessary prison activities such as getting into a top bunk or laying on the floor for alarms (Williams et al., 2006) . Vision and hearing impairment may also inhibit a prisoners' ability to comply with orders leading to increased risk for violent victimization and rule violations. Indeed, the men in this study report high rates of injuries, which are among the top 10 causes of death among older adults (Dellinger & Stevens, 2006 ). An evaluation of functional impairment needs to be included for elderly men in prison to provide effective correctional health care (MacDonald, Parsons, & Venters, 2013) as prison environmental stressors and other comorbid health conditions likely exacerbate issues of impairment.
Limitations
There are three limitations that need to be considered. First, as with any study on the older adult population mortality selection may bias estimates. This may especially be the case for research on the older incarcerated population, given the higher rates of mortality for inmates (Binswanger, Blatchford, Lindsay, & Stern, 2011; Spaulding et al., 2011) . Second, this study relies on self-reported health status instead of clinical diagnoses. Nationally representative objective indicators are not available for this population. However, all prisoners have access to the same health care while they are incarcerated so there is likely no bias regarding the social demographic analysis in our study. It is of upmost importance that the health of prisoners continued to be surveyed. Third, this study does not explicitly examine causal pathways of disease onset and clustering. Research is needed to understand the causal pathways and to develop and test clinical and population interventions targeting multimorbidity among these groups. In particular, the pathological mechanisms behind the identified clusters, which are only suggested here, need further elaboration to identify possible preventive strategies.
Conclusion
Determining subgroups among persons living with multiple morbid conditions is an important step in improving the health status of the total population (U.S. Department of Health and Human Services, 2010) and has only recently begun to be addressed by researchers (Marengoni et al., 2011) . Clinicians working with criminal-justice-involved persons both within and outside of prisons need to be aware of their unique health profiles and health care needs (Wangmo et al., 2015) . Providers working in federally qualified health centers are likely to see patients with a history of criminal justice involvement, perhaps recently released from prison, and need to develop cultural competence when dealing with this population to "understand not only the conditions faced by inmates while incarcerated and upon release but also the pressures faced by criminal justice professionals" (National Research Council and Institute of Medicine of the National Academies, 2013). Stigma and perceived discrimination in medical settings is a major barrier to formally incarcerated patients disclosing clinically relevant information (Fox et al., 2014) . Overall, the findings demonstrate the complexity of health for this population and can aid correctional and community health plans in understanding clinical risks, exposures, and health care needs, and in establishing ways to engage these patients through enhanced coordination and integration of care (Bartels, 2004; Cuellar & Jehanzeb, 2014; Grazier, Smith, Song, & Smiley, 2014; Hammett, Roberts, & Kennedy, 2001; Retchin, 2008) and in the transition from correctional health care to community health (Centers for Disease Control and Prevention, 2001; Cuellar & Jehanzeb, 2014; Hammett et al., 2001) .
